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Amendments to the Claims ; 

This listing of claims will replace all prior versions, and listings, of claims in 
the application. 

Listing of Claims : 

1. (Currently Amended) An oscillator comprising a resonance circuit comprising: 

a first series connected circuit having an inductive impedance element; 

a second series connected circuit having a first capacitive impedance element, 
a first variable capacitive impedance element connected in series with said first 
capacitive impedance element and having a directional characteristic, and a second 
capacitive impedance element connected in series with said first variable capacitive 
impedance element; and 

a third series connected circuit having a third capacitive impedance element, 
a second variable capacitive impedance element connected in series with said third 
capacitive impedance element and having a directional characteristic, and a fourth 
capacitive impedance element connected in series with said second variable 
capacitive impedance element, and 

wherein said first series connected circuit, said second series connected 
circuit, and said third series connected circuit are connected in parallel, and said first 
variable capacitive impedance element and said second variable capacitive 
impedance element are oppositely connected with respect to either connection side 
of said second series connected circuit and said third series connected circuit, €md 

wherein variable capacities of said first variable capacitive impedance element 
and said second variable capacitive impedance element are externally controlled to 
be varied , and 

wherein the directional characteristic of said first v ariable capacitive 
impedance element and said second variable capacitive imp edance element is a 
parasitic capacitance to around, and one of the termi nals of each of said first and 
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second variable capacitive impedance elements which ha s a larger parasitic 
capacitance to around is defined as a first terminal, while the other, w hich has a 
smaller parasitic capacitance to around, is defined as a second terminal, and a first 
control voltage is applied to the first terminal of each of said first and seco nd variable 
capacitive impedance elements, while a second control voltage is applied to the 
second terminal of each of said first and second variable ca pacitive impedance 
elements, said first control voltage and said second control voltage being adjusted to 
determine an oscillation frequency . 

2. (Canceled). 

3. (Original) An oscillator comprising a resonance circuit comprising: 

a first series connected circuit having an inductive impedance element; 

a second series connected circuit having a first capacitive impedance element, 
a first variable capacitive impedance element connected in series with said first 
capacitive impedance element and having a predetermined directional characteristic, 
a second variable capacitive impedance element connected in series with and 
opposite said first variable capacitive impedance element, and a second capacitive 
impedance element connected in series with said second variable capacitive 
impedance element; and 

a third series connected circuit having a third capacitive impedance element, 
a third variable capacitive impedance element connected in series with said third 
capacitive impedance element and having a predetermined directional characteristic, 
a fourth variable capacitive impedance element connected in series with and opposite 
said third variable capacitive impedance element, and a fourth capacitive impedance 
element connected in series with said fourth variable capacitive impedance element, 
and 

wherein said first series connected circuit, said second series connected 
circuit, and said third series connected circuit are connected in parallel, and said 
second variable capacitive impedance element and said fourth variable capacitive 



Page 4 of 11 



Application No.: 
Amendment Dated: 
Reply to Office Action of: 



10/620,203 
March 15, 2005 
December 15, 2004 



MTS-3449US 



impedance element are oppositely connected with respect to either connection side 
of said second series connected circuit and said third series connected circuit, and 

wherein one of the terminals of each of said first, second, third, and fourth 
variable capacitive impedance elements which has a larger value of said 
predetermined characteristic, is defined as a first terminal while the other, which has 
a smaller value of said predetermined characteristic, is defined as a second terminal, 
a first control voltage is applied to the first terminal of each of said first, second, 
third, and fourth variable capacitive impedance elements, while a second control 
voltage is applied to the second terminal of each of said first, second, third, and 
fourth variable capacitive impedance elements, said first control voltage and said 
second control voltage being adjusted to determine an oscillation frequency. 

4. (Original) The oscillator according to claim 3, wherein the value of said 
predetermined characteristic is a parasitic capacitance to ground. 

5. (Original) The oscillator according to claim 1, wherein said variable capacitive 
impedance element utilizes a gate capacity of a MOS transistor formed by a CMOS 
process. 

6. (Currently Amended) A PLL circuit comprising: 
an oscillator according to claim-2_l; 

a charge pump to which a reference signal and an oscillation signal outputted 
by said oscillator are inputted and by which two output voltages are outputted in 
accordance with a difference in phase between said reference signal and said 
oscillation signal; and 

a loop filter which low pass filters the two output voltages outputted by said 
charge pump, and 

wherein, two outputs of said loop filter are connected to said oscillator so as 
to apply said first control voltage and said second control voltage to said oscillator. 

7. (Currently Amended) A PLL circuit comprising: 
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an oscillator according to claim-ij,; 

phase comparison means to which a reference signal and an oscillation signal 
outputted by said oscillator are inputted and by which two output voltages are 
outputted as an exclusive OR (XOR) of said reference signal and said oscillation 
signal and as a signal (XNOR) obtained by reversing said exclusive OR; and 

a loop filter which low pass filters the two output voltages, and 

two outputs of said loop filter are connected to said oscillator so as to apply 
said first control voltage and said second control voltage to said oscillator. 

8. (Original) The PLL circuit according to claim 6 or 7, wherein one of the ends 
of each of a first and second switches is connected to a corresponding one of the two 
outputs of said loop filter, and the other end of each of said first and second switches 
is connected to a DC power source having a predetermined voltage. 

9. (Original) The PLL circuit according to claim 6 or 7, wherein a reference 
voltage difference corresponding to a desired oscillation frequency is inputted to said 
oscillator using a desired timing. 

10. (Original) The PLL circuit according to claim 6, wherein central voltage 
detecting means is connected to the two outputs of said loop filter to detect a central 
voltage between said first control voltage and said second control voltage, and a 
central voltage detection signal outputted by said central voltage detecting means is 
fed back to said charge pump. 

11. (Original) The PLL circuit according to claim 6 or 7, wherein said loop filter 
has a first input terminal and a second input terminal to which the respective output 
voltages outputted by the charge pump are inputted, and a first output terminal and 
a second output terminal used to output said first control voltage and said second 
control voltage, respectively, to said oscillator, and is configured so that an 
impedance from said first input terminal to said first output terminal is equal to an 
impedance from said second input terminal to said second output terminal, an 
impedance from said first input terminal to said second output terminal is equal to an 
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impedance from said second input terminal to said first output terminal, and a 
floating capacity of the whole loop filter is balanced. 

12. (Original) Communication equipment comprising a transmission circuit, a 
reception circuit, and an antenna, wherein said transmission and/or reception circuit 
has an oscillator according to claim 1 or a PLL circuit according to claim 6 or 7. 

13. (Currently Amended) An oscillating method using an oscillation circuit 
comprising a resonance circuit comprising: 

a first series connected circuit having an inductive impedance element; 

a second series connected circuit having a first capacitive impedance element, 
a first variable capacitive impedance element connected in series with said first 
capacitive impedance element and having a directional characteristic, and a second 
capacitive impedance element connected in series with said first variable capacitive 
impedance element; and 

a third series connected circuit having a third capacitive impedance element, 
a second variable capacitive impedance element connected in series with said third 
capacitive impedance element and having a directional characteristic, and a fourth 
capacitive impedance element connected in series with said second variable 
capacitive impedance element, and 



wherein said first series connected circuit, said second series connected 
circuit, and said third series connected circuit are connected in parallel, and said first 
variable capacitive impedance element and said second variable capacitive 
impedance element are oppositely connected with respect to either connection side 
of said second series connected circuit and said third series connected circuit, af*d 

wherein variable capacities of said first variable capacitive impedance element 
and said second variable capacitive impedance element are externally controlled to 
be varied J _and 

wherein the directional characteristic of said first variable capacitive 
impedance element and said second variable capacitive impe dance element is a 
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parasitic capacitance to around, and one of the terminals of each of said first and 
second variable capacitive impedance elements which has a larger parasitic 
capacitance to around is defined as a first terminal, while the othe r, which has a 
smaller parasitic capacitance to around, is defined as a second terminal, and a first 
control voltage is applied to the first terminal of each of said first and second variable 
capacitive impedance elements, while a second control voltage is applied to the 
second terminal of each of said first and second v ariable capacitive impedance 
elements, said first control voltage and said second control volta ge being adjusted to 
determine an oscillation freouencv . 
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